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(54) METHOD AND SYSTEM FOR PLASMA PROCESSING 

(57)Abstract: 

PURPOSE: To provide a plasma processing system 
having a parallel plate electrode and a high vacuum 
plasma processing method. 

CONSTITUTION: The plasma processing system 
comprises a microwave ECR radiation mechanism 
comprising a microwave introduction window 9 facing a 
processing chamber 1 having a parallel plate electrode 2, 
3, a microwave guide 8, a magnetron 7 f a coil 10, etc., 
wherein the plasma discharge is started by the ECR. The 
discharge is sustained by means of a VHF band high 
frequency power supply 5 and the parallel plate 
electrode. This structure enhances the in-plane 
uniformity of a substrate to be processed and realizes 
plasma CVD with improved step coverage and highly 
anisotropic dry etching. Since chamber cleaning is easy, 
particle contamination is suppressed. 
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[is*iS2] mxmTmmoy^x-vmmmw.&m^ 

*P^&Xig<h£JI#^SC -5. Zf^X^m 

[!S*iS3] ^XvteSHtroias^rtOTBE^i*. 1 

OP a JilT-Cfc3C,fc -T -5k It^H 2 fBi£<7> ? 
^X^MS^jio 

[Sl^«4] ^x-7jia3gBt(7>«aa^f»9<oi±7ji*, 1 

P aJilTT*fe-S>c:i:^#m<t:-r-5s ff*H 2fBiEOT^ : 7 
[0 O 0 1 ] 

LN-S^5Xv^a^afcJ:LC^^X-7«aS*;i(cg|L. 

fti-Mm&TX'nzf^x^mmizm^xikimtezf^x^ 
mmmwte&tfy^x^mmjsmzMTz* 

[0 0 0 2] 

[«E3fca>&«] l s i H©*i^gifflf+f-f >;u— ;u 

^m%mm.m ccvd) -^K^-fx^^v^co^fflAp 
T.&ffiiztt?z,mmz-$ktmLZ&mLTi^<, cv 

-So 

[0 0 0 3] fi£3fc. 17X^^7 hit -ig^CD^S* 

[0 0 0 4] ECR?7X7«ll8Hi, 
0-2- 1 x 1 oO P ag«fl)WSaTTfG)^7X7fi 



vomits. x^f>yL/- haxsT<Dft^K7>ri 

fctoJHiflWras^-CttcvDBKDltaicL*. h7-fx 

[0 0 0 5] CKDPp^^U4$#SBLrl5£0^-r^o i4 

^ ^ P«AS9 Jlft It ^7X?M1 1 2fc« 
<„a^;UO^Jjtt50. 0 8 7 5 TCDffit§£-7-r 
*P»tt*mi, ECR^7X7SMtl»o ^7X7 

fe<nz?^X'?9!kW*mt<»XfoZ>o 6[**ft*L 111* 

[0006] BI4 (b) (c) l*C(7>a«*ffll^ 

-«i LTisnEaa5^*-r^»M^*ffi4{z^L. 

ISM[aa5^S(^3At;S i 02 4(DECR^ 

^XNrcvD*«fiLfc»^a)BR®ElT?fcy. (b) (is 

M^*«4 0iima5. (c) tt*«Bs*«4<z)+*w* 

«1 3 3&<3tfiffi[c»LS*fcA*fr*0>-CH4 (a) |C 

fiftJ*e"CA*M-*o dcDfctfu 114 (b) fr&BB&A* 

fflfcfeit*inx^jRa)*S**ttiroi^-ci*. ecr^7 
x-7x^^>y««a)»**»*Wici*H-a)M«S6^ 

[0007] ECR?7X7CVD8il«(D8 

3&<*#i^ z.<Dtz£>. mxits i 02 m&mmm&xm 

-f&m-B. AltA«®in:#lLf:l£i n-s i 

a«Lfcf*»m*t^"r*t«iitL. /<— r-r^i/u* 
[0008] w-ftw-fawzf^x^mmmwomn 

RFS«*^b©1 3. 5 6MHzJ:yil«^fc 
^)30-300MHzOVHFSi|?, irU^lflOOM 

l^5K^&S*itl^o «e*a)SFfr¥«a^X-7«i 
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m<Dmmm}gL$6«Dmm\~& y y 5 o%flr«inijL-r 

¥ff¥SH:7^X^«3««I** ECR^X?^ 
3l'j*H«fcy**l^BE*"Cfc*. 1 x 1 Ot -1x102 

^x^fta*«iz*ori*c*tj:y— x 1 oo 

-1 x 1 o1 PaSJS(DffiJCffiK"Cftl^fic«(0BB*6tt 
[0 0 0 9] ±i£Lfc¥fT¥«S^X^ffiS»«(0tt 

B8¥4-3 2 6 7 2 5#^«icr* % mm^ft^om^m 

iBSS«C:J:*U** 0. 5 — 4mTorr (O. 065 
~0. 5 3 Pa) <7>KfflSICfclvt*,. ttVOXn/* 1 ? 

[o O 1 o] 

I*. *Jtffi«Trtp*3eLfcft«3&<IIII»fecfc«»«-l?# 

^x^»«»«fccfctf^x^»«*a*««r 

4 »— <t tr & 4 0 
[OO 1 1 ] *fc*36BJ0>»|II;fc, liS^llTt©^7 

[0 0 1 2] #fgBJl<7>9l<7>KHte, SSSJS^X-7$ffl 
l*fc^n**l=J:y. «**CVDBI*Jft«Lfcy. x 

[ooi3] *SBadg.i=aia>HtH(*« «ua«^ 
(Ditaas 3a^«fe < in-si t u?«j— 

4 o 

[0 0 14] 

*j6B(D^7X7i!il81lt ^l^f^lRlISS 
**tfc¥fT¥«H«aicKHa*BilnLr^Xv«» 



i: **?-f ^ P*E C R?7X7«IHlMjtfc?7 
X7ftl»C»«. 7<^D«ECR^7XVMI 

^XT««««<DM»=B^7?tt y f*(+*t« * u 0 
^X^flMMlcfcoTI** ^^(DHPttSW 

¥«H^9X^«a*«©««*r=i>[A/^ftyf*(t*ii< 

[0015] *fc*»K<o^^x-7«is*att. ±iea> 

t7-r^DSECR^7X7Mffi«i^y]ftiJite 
u ttm^BBseufcaicttcKD^-r^paECR^x 

[OO 1 6] ^X"7«kS»0)«i31fi|*ia)EE*l(*. 1 0 
PaOT, »£L<I*1 P a &TlzWLj£irZ>^tlz& 

[0 0 17] *fc % spff^KSflia^EPiD-r 
SsRlRtt. lW§VHFS«t*ife§30-300MH 
z % M£ L < 1 00-300MHz 4 
dfclCfcy. ?7X7SSO*t4^7X7«li£I« 

[0 0 1 8] 

X^«l«3g«(Z>tt«BIS&^Si: Lt, T^f^P^ECR 

ttx*inwm*tttoir sdfciccty. «*(*^x 

vjBc»*<HJBt"Cfcofc 1 O P a laTflMMMafXEAtt 

V>f*P»ECR:7^Xvifc*««l** 2. 4 5GHz 
aT^^P 0. 0 87 5TOl^(»fflI 

»ffll=«fc y. ECRM^^to ECRjftSl*. HA 
CDr<h < 1 0~2~ 1 O 0 P aSJS(DO»K32««!cfeL\ 

ttssL * hot 4 c 1 # rtub-c fc 4 o 

[0 0 19] **H(0^X-7*HK5afdU ±1E^X 

■7a«««*ffl^r^x^»as*-rt<D-c**. v 
-r^paECR^x-7»*««rccky, 

l::tt«*HOT«i:. *©«(*¥fr¥«S««^<D*H 
B*. 7^^Pi7*7X7ftiai^7>f *PSM)tt*& 
I^7X7^1gi < blt«ttl)o *fc. 7-f*Pit 

«»Mt***xT«OT*Ui* 7^hP>IOTfif? 

tut. a*a>cfci^^x-7»aA<artm*«. 
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[0020] •j^x-?mm#f<z)$&mMfa(oi±t\t£. io 
[o o 2 i ] spfTTtfamai^aitt-r^XMsft^nttiK 

(i30-300MHz s » L < f£ 1 00~300MH 
13. 56MHzcfey«<S£t4CtlC«j:y, 

£ Q ciDVHFWid-eovfT^ttll^XTftaiaiM-c 

CDjftmi£> 13. 5 6MHzJffl^^)^(t^]i, 

fltlCcfc y ^X^jB»-r^dtfiT6BI«ttftt^ 
:(DVH F«»ft»#J2W+<D. «5Ltfft*tBi:i 3. 

[0 0 2 2] *flHH©^X-7ft«««l=cfe*tli. 
«fl)M4^Lftl»rtMffi»a)*»ttSilPli«i:^ 

<DTf x «kSSrt»0) i n-s i t u^'J-->Wt^ 

Icfr*. /<— r--f ^;uJ5»a>«:t^^X^tt3l3&«a*-e 

[0 0 2 3] 

[Xttfl] kit. *»«a>Ji«:»*it«rc-3#»«^- 

[00 24] HS£ffJ 1 

>$UU"e&S* T i (D:7^X^CVD|C#fSW£aBJBL 
fc«-e*y. Ctt*Bl t^KLft^felttBH^-B- 
EOO 2 5] si f**^^<o^7X7®i8io)-eija) 
«»t*-rBfBia-e*y. 1 2iiTgu¥tr^ 

SMftfl/efcy. W-tl*¥fr¥SH^^Xv«i«K«a>K 

7X7»l»»Dl»ti<p4i*»»t Lt, 1111 
(BffiHl::* Mill rtfcBCfedireK^fetti^-f 

<7P»»AK9j&<»(tTfcy. 7^hP>7^b0 
2. 45GHz07>f^PS^>f{?Pi6Sag8(S:7 
-f^ PSK*A*9 S«S LtffilS 1 f::*AS*i*liJ* 
(h^ott^o 1 0[*ECRtt«£fr5fCj&KftO. O 



[0 0 2 6] ^<D?7X7«l»l*ffllV 3rT=l-OU 
lOfCcfcyO. 08 7 5T(Dii^IIl^[:i4 

T i C I4 100 seem 

H2 500sccm 
*TXJE*F 0. 066 5 Pa 

[0027] V^^PjftECR^X^ttmCDBBte^l^l 
MXll5^6-flj: UT 1 0 OMH z0VH 

F&±mwn¥-faw&3\z.mu't%th tic. v>r^p 

HFi*li-«tLt3 5 0WtfS, V^^P;JS(D^ 

A^f^ihLf-^*. w-nw-mmmmozf^x^nmit 

L <Z) ~C . *fflS*«^0)^Xvy>— i?(Dftl^T i 

[0 0 2 8] ±iB*ifi«-e(* , 7'f ^paoaiAt 
*t*i«*«-r*«t*3i**a-»-i:i=«»:y ^Xvtt 

Z<t%-e#^o VHF*<100MH zftJft^* £HRtti§ 

KSiio. 0035T-eMo ^©a&iciia-fjuo 
<DWi5ME»***«'T*j8W* < *y. 3^no©l 

[0029] Hifrglj 2 

•icffli^^ttttssfti^eavyp^a cdopos 
K) a>^x-7cvDic*»w*5ifflLfc«^fcy. c 

[0030] za>^^X-5?»3itt«tfflL\. ^-r=3^;u 

lOlCcfcyO. 0 8 7 5 T0)8»*ttll 1 

S i H4 10 0 seem 

PH3 lOsccm 
#XJE* 0. 06 6 5 Pa 

7KP>^»A*r^«^l=ll*PH3 0)«t>yiCBH3 * B 
2 H6 V<&#X£fBlVftlfJ:l* 0 OfC2. 4 5 GHz 
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[003 1] -7^^n^BCRy=yX^m<Dm^tm 
b#(c v Mm : ,&n$a 5 ^ e> i oomhz^vhf £ ±sw 

-flt;Lt3 5 0Wi:tio V**P»<D#A£#itL 

L. SIgTt©DOPOS©^7XvC VDtfllJ-C 
^fco *»Lfcy-hWBfflIi:Ltfl>DOPOSi 

-v^^dopos K«tSW< pT mx fc 4 o 
[0 0 3 2] ft;fo\ ±ESB6«^%v^$Pift<Z>»A£ 

mm Lxn±Lxfti*x*,*i*c.b itmmm -\tmmx 

fc£o 

[0033] mmm 3 

[0034] m 2 zf^x-^mmmncomom 

fc* V — FJivZfJlsJjjZkte^Xl^&ikXfo&o ft S3. 

[oo3 5] ^mmmmmnmmmmmzfttzs \ 

M-T^o O^ICP-f ;U1 OfCiimLTO. 08 7 5TCD 

CHF3 500 seem 

02 1 0 0 s c c m 

*XE* 0.0665 Pa 

0^fZ2. 4 5GHz fl)7-<^ P»j7-<^ P«*AS 

7XvftlA<IW6if*i«. 

[00 3 6] "7>r^PatECR^Xva«<DBBS6i:l^ 
Bfl^ SHStS5A>^VH F$Tgi5 5 FfT 5 FffiSSi2{C 
BliD-rSir^tlc. V^*Pilfc(D»A<h=i-OU1 OfCcfc 
««»<D**tffjh-r4 0 VHF«*I*-«£LT3 5 
0W£^£ o ^*P»<D*A£#JtLfc&&*>* ^Pfr 



JlSttfi ctaftt-c* * 0 *fc*x^>yat 
[0 0 3 7] ftfc\ ±BMKflT?l*^*P*0>»Afc 

»^**i»«-r««t»a«*a-5c^i=j:y^x^«c 
i?#<5o vhf^i ooMHza)i^ Antat«%JS(^ 

0. 00 3 5T-efc£ 0 ftfc, Ca>»*«»a*»flT0) 
[0 0 3 8] HJM4 

**!6«i*. »HEI*«lifta)JIIIII«UKKrcffi^«s i o 
2 0^7X7CVDi:*Jffl*iHLfc«^*«, c*t 
£ B 3 S#fiS L ft £ RE "T £ o 
[0 0 3 9] H 3 1***^0) ^X-7«l31»fl|a)«K * 

*S**<B i ©?9X^«Ue«illft** 

¥ff ^Ffi«a 2 (C»* L fc«* *a o -c * c t Tf * 
«• ^ft*7*>. Ji»Tff¥«««3|r(*KHa«JKt» 

[0040] cKD^x-raiassMSJiiv *r=i*nu 

lOlCctyO. 0 8 7 5 T0)»ii**QS*1 rt»(CH]*P 

u -«ii:LrTB*#i=*y«m#^*»A"r*o 

SiH4 300sccm 
02 5 0 0 seem 

tfXIE* 0. 06 6 5 Pa 

3^£3|A^-&£:. fflS£rt»[Cfer7-f$PSiECR:? 

[004 1] T-f ^P»ECR^X-7tt«(DBB»4tl^ 
B#lH % XniKU[5^&— Lt 1 0 OMH zCDVH 

¥4Sm^2(C(4l 3. 56MHz0)RFS4OOWMD 

■TSo -+t<t<htrcv-r<7PxK<7>#A<b:n-f iH OlcJ: 
*«»0)9B±*fltJh-r*o VHFl^]fi-ii:Lt5 0 
OWtt^o ^-r^P»0)WA*#JhLfcUia*. ¥fr 
¥««aiBa>^7XvjBt*f*S56f=*«lL. BS^Tt 
CDS i 02 0)?7X7CVDtfl«t?Sfc, **Sfi«!t? 

TflWfirVSVBrcR F»«a>»«/<-frx*B3ioLfc 
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[0042] &fc\ ±mnmmv=b-?'< <? nfccDmxt 

=i^;ui o{c^^^co^^^ic^jhLfc^\ 

a<Da^b£H£c<ht-e#£o VHF*<100MHz 
CDif^. ^di^it^SfiO. 00 3 5Tt^o 

[0 0 4 3] *SBW*4«<D*»«StoTttW 

[0 0 4 4] ¥fr¥«l!»«<D*JS»*EP*n^- 

[o o 4 5] TfTTefimafcHiip-rsjBaRttvH f 

7pit£#J^Lfc^\ 3-30MHz(DHF» 3 00 
kHz — 3 M H zCDMF^il^-Cfcottcfc^o 
[0 0 4 6] ¥fT¥«fi««**"r«^XT»3«« 

[0047] 7-{^P*ECRattti:Lr, 

^pa»a»ft#tt*-frTft^-r^P5S»Aft^tt«L 

07^^7P;MA»b7>f^Pt^lHciALr 

[oo4 8] $^ic. KXffijt-ecDBcB^prttft^-r^ 
mi**:**. **8B0)»*K«iccfe*ttf. zomnm&m 

MX(Dzr=7 X-7tt«^pT«g* ^ X vtta««t £ * Hfli 
-e#^o C<^J:a^^M^: Lri*. ^U=i>5JS^^X^ 
(Helicon Wave PlasimOigg. lS^y*7X7 (Indue 
tively Coupled Plasma)SiL h ^ ^X^S^^X^ (T 
ransformer Coupled Plasma) -6 0 ^ft£>^fil£* 

ivfti* 1 p a^jtfiT-e*S«ic^xvjft«a>BB»3&< 



KW) 1 9 9 3^1 0^*5 9-<— ^(CjBKSFttr^* 

■y-cfc*. 

[0 0 4 9] *^X^»«««fcJ:tf:7^X'7»31* 

t^x^. ^^x-7*«ffl-r*fta« 

[0 0 5 0] 

1 O P a JUT. »* L < I* 1 Pa l^TO>ffiK^«T^ 

X7CVD, K5*x**:/y»*«Wfcfcfc* 0 d^lc 
^y. ViSSSftStOftt^^XT^P-bXCDftW^ 

y Aft fc****«» # « o 

[00 5 1] -r<C*>*. ^X^CVDlCfclvCI** & 
«<7>cfe^«-«cvDK(DJt»^pni8i:3S:«o *fcK^-f 

[0 0 5 2] S6lC*flSSa>"^X-7«31I*. VH Fj 

JtafflcflUv *»3l»Sic»Lr*^Xv«*Sfi| 
mLt-zr^y X V RTfit t ft « o 

[0 0 5 3] ^X^cvDfcfcivctefRffi 

x;b— hf=«*tfc^p-bxi«ty. 36«a>a«*iRi 

[0 0 5 4] «fe*IM(D^7X7MKttt. »*» 

y. y^— ^r-r <7JU^ft(D*3Sl^P-lzXA<pT«6te:*o 
zft*. x;u-^^ h-v>»»(D««li*(Z)a*> 

»(DE«rt»i=*y«6^-e**. 
[00 5 5] VL±m<<tzcko\z. ^mmifmmmjk. m 

«««a>«is»faBH-c**. 
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[B3] *^JlfflLf:il«4^t^)^7X7 2 

[14] «*a>^x-7ftsai«i3«fci;^^xv«iai* 4 

ECR:7^X-7««tt«©«K«fMk (b) (iia^s 7 

*«*S*^a5^it«M^^t-^f®H. (c) 8 

[»*0)BiW] 1 o 

1 1 1 
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